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China is a country with a large number of mo-torcycles in the world. Only in 2006, the pro-duction and sales volume of motorcycles were
over 20 million. The motorcycle population reached 98.93
million.1 Motorcycles play an important role in promot-
ing economic development and facilitating transporta-
tion of people in certain period in China. However, rapid
increase of motorcycles results in rather high incidence
of road traffic crashes. In this study, we retrospectively
analyzed motorcycle accidents in recent 6 years and
discussed the regular pattern, characteristics and
causes of motorcycle accidents so as to explore the
effective measures to decrease motorcycle accidents.
 METHODS
Source of materials
Data on motorcycles, automobiles and casualties
in traffic crashes in 2000-2005 were from Statistic An-
nual Report of Traffic Management Bureau, Ministry of
Public Security, China.
Statistical analysis
Mortality per 100 crashes = number of deaths /total
crashes ×100%.
Mortality per 10 000 automobiles = number of death /
number of automobile possession ×10 000 (number/10 000
automobiles)
Mortality = number of deaths /total casualty ×100%.
Crashes per 10 000 automobiles=total crashes /
number of automobile possession (number/10 000
automobiles)
Ratio of deaths to injuries= number of deaths/ num-
ber of injuries ×100%
Data were processed statistically by Chi-square test
via software SPSS 11.0. P<0.05 was considered as
statistical difference.
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Objective:     To analyze the characteristics and causes
of motorcycle accidents in China from 2000 to 2005.
Methods:     We collected data on possession of motor-
cycles and automobiles, number of traffic crashes, casualty
and economic loss from 2000-2005 Statistic Annual Report
of Traffic Management Bureau, Ministry of Public Security
of China. The data was processed statistically by SPSS 11.0
software package.
 Results:    During 6 years, the number of motorcycle
accidents were up to 122 300 in 2003, which was the highest,
and then gradually decreased. However, the casualty had
the tendency of consistent increase, for example, the motor-
cycle accidents resulted in 26 200 deaths and 157 500 injuries
in 2005. The mortality per 10 000 motorcycles and the ratio
of deaths to injuries were lower than those of automobiles,
but the mortality per 100 motorcycle accidents was signifi-
cantly higher than that of automobiles (P<0.01).
 Conclusions:     China has attached great importance to
the management of traffic safety, which is beneficial to con-
trol and reduce traffic accidents in recent years. However,
the casualty keeps increasing annually. Therefore, it is ur-
gent to strengthen the management of motorcycles, pro-
mote the education of motorcyclists, take effective traffic
measures and improve the first-aid system of traffic injuries.
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RESULTS
Motorcycle accidents and economic loss
From 2000 to 2005, motorcycle accidents ranged
from 80 400 to 122 300. After 2002, motorcycle acci-
dents showed certain decrease but still remained a rela-
tively high level. Since 2001, motorcycle accidents have
caused 20 200-26 700 deaths and 134 100-157 500
injuries, with direct property loss of 0.86 billion RMB in
6 years (Table 1).
of automobiles (P<0.01). For example, in 2000, the mor-
tality per 100 motorcycle accidents (21.39%) was 50%
higher than that of automobile accidents (14.3%). It indi-
cated that the severity of motorcycle accidents was obvi-
ously higher than that of automobile accidents (Table 2).
Casualty comparison between cyclist and pedes-
trians
There were 21 895 traffic accidents of pedestrians
in 2001, causing 7 046 deaths and 16 248 injuries, which
reached the highest level in the past six years. The
casualties were gradually decreased afterwards. The
mortality, mean ratio of deaths to injuries and mean
mortality per 100 crashes in automobile accidents were
2.51%-6.83%, 0.44 and 32.89% respectively in six
years, which were higher than those for pedestrians (P
<0.01). Pedestrians’ mortality per 100 crashes tends
to be stable and the mortality in every 100 motorcycle
accidents increased year after year. The ratio of cy-
clists’ mortality to pedestrians’ mortality was elevated
(Table 3).
Comparison between different types of motorcycle
accidents
During 2000-2005, two-wheel motorcycles caused
104 000 deaths and 515 300 injuries, accounting for
86% and 97% of total respectively, which were signifi-
cantly higher than those in three-wheel and light motor-
cycle accidents (P<0.01, Table 4). The mortality per
100 crashes of two-wheel motorcycles was higher than
those of three-wheel motorcycles and light motorcycles.
The difference was statistically significant (P<0.01).
Comparison between motorcycle and automobile
accidents
Annual road traffic accidents of automobiles ranged
from 339 000 to 650 900, resulting in 73 000-88 000
deaths during 2000-2005. The ratio of deaths to injuries,
the mortality and accident rate per 10 000 automobiles
in automobile accidents were significantly lower than
those in motorcycle accidents (P<0.05). The mortality
in every 100 motorcycle accidents was higher than that
2000
2001
2002
2003
2004
2005
Motorcycle  Automobile Motorcycle Automobile Motorcycle Automobile Motorcycle  Automobile Motorcycle Automobile
Table 2. Casualty comparison between motorcycle and automobile accidents in 2000-2005
  Possession number        Crashes per 1×104           Mortality per 1×104            Ratio of deaths                Mortality per 100
automobiles
   (×104)
(×104) motorcycles / automobiles automobiles  to injuries accidents (%)Years
Crashes of
53.65
63.84
65.09
57.01
41.39
33.90
3121.23*
4434.25*
5037.14*
5929.51*
6754.07*
7556.47*
1609.8
1844.6
2141.7
2421.2
3522.4
4328.7
25.76*
26.27*
24.28*
16.43*
15.38*
14.72*
332.70
346.10
303.91
235.47
117.51
  78.31
5.51*
4.56*
4.35*
3.39*
3.95*
3.47*
47.65
46.46
40.85
34.82
22.83
16.75
0.18*
0.14*
0.15*
0.18*
0.18*
0.17*
0.24
0.21
0.21
0.22
0.24
0.23
21.39*
17.34*
17.91*
20.64*
25.70*
23.56*
14.30
13.42
13.44
14.79
19.43
21.39
*P<0.01, compared with automobiles.
Table 1. Motorcycle accidents, deaths, injuries and
property loss in 2000-2005
 Accidents         Deaths          Injuries      Property lossYears      (×104)  (×104)            (×104)        (billion RMB)
2000
2001
2002
2003
2004
2005
  8.04
       11.65
      12.23
 9.74
10.39
11.12
1.72
2.02
2.19
2.01
2.67
2.62
  9.72
13.41
14.30
11.17
15.14
15.75
0.11
0.16
0.17
0.14
0.14
0.14
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Driving years of motorcyclist involved in accidents
The majority of motorcyclists involved in traffic acci-
dents were the ones with short driving years. Only in
2005, among the motorcylists causing fatal traffic
accidents, there were 3 948 motorcyclists (54.55%)
with 1-2 driving years, 1 051 (14.52%) with 6-10 driving
years, 853 with 3 driving years and 16 with over 20
driving years.
DISCUSSION
China has become a country with a large number of
motorcycles, which reached 98.93 million in 2006.
At the same time, motorcycle accidents cause at
least 10 000 deaths and 90 000 injuries, accounting
for 17.33% and 19.70% of total respectively since 2000
in China, which is increased annually. Motorcycle traf-
fic injury is one of the main causes for fatal road traffic
injuries in China.3,4 Such a large percentage of motor-
cycle accidents threatens people’s lives, but its preven-
tion and control arouse less attention. Therefore, it is
neccessary to discuss the development, characteris-
tics and countermeasures of motorcycle accidents.
In 2000-2005, the ratio of death cases to injury cases
and the mortality per 10 000 motorcycles in motorcycle
accidents were higher than those in automobile or pe-
destrian accidents (P<0.01). In Singapore, motorcycle
accidents accounted for 35% of total from 1999 to 2000,
causing for about 40% of deaths, which was higher than
automobile accidents. In Thailand, about 80% of pa-
tients injured in traffic accidents were motorcyclists and
passengers. In USA, the mortality of motorcycle acci-
dents was 15-fold higher than that of minibuses in 1997.5
Motorcycle accidents had more severe consequence
than automobile accidents. According to the data of
motorcycle accidents in previous 6 years, motorcycle
accidents were moderately decreased. However, it still
has a relatively high percentage in the mortality per
100 accidents, which we should pay great attention to.
Although the mortality per 100 accidents of two-wheel
Table 3. Casualty comparison between cyclists and pedestrians in 2000-2005
Years
                        Pedestrians            Ratio of deaths to injuries                   Mortality per 100 crashes (%)
   Traffic              Death               Injury              Pedestrian      Motorcycle        Pedestrian       Motorcycle     Motorcycle/
   accidents        number             number                                         Pedestrian
2000
2001
2002
2003
2004
2005
20040
21895
21238
18740
11383
  7716
6414
7046
6798
6361
3990
2482
14155
16248
16144
14235
  8327
  5970
0.45
0.43
0.42
0.45
0.48
0.42
0.18*
0.14*
0.15*
0.18*
0.18*
0.17*
32.01
32.18
32.01
33.94
35.05
32.17
21.39*
17.34*
17.91*
20.64*
25.70*
23.56*
0.67
0.54
0.56
0.61
0.73
0.73
*P<0.01, compared with pedestrians.
Table 4. Total traffic accidents, casualty and mortality per 100 crashes for different types of motorcycles in 2000-
2005 in China
Years
          Total traffic accidents (×104)                             Death number (×104)                    Mortality per 100 crashes(%)
Two-wheel    Three-wheel       Light
motorcycles   motorcycles   motorcycles
Two-wheel    Three-wheel     Light
motorcycles  motorcycles   motorcycles
Two-wheel    Three-wheel     Light
motorcycles   motorcycles  motorcycles
2000
2001
2002
2003
2004
2005
  6.64
  9.77
10.41
  8.44
  9.21
  9.83
1.03*
1.46*
1.46*
0.94
0.81
0.87*
0.37*
0.42*
0.35*
0.36*
0.35*
0.32*
1.36
1.70
1.82
1.76
1.91
1.85
0.20*
0.24*
0.25*
0.18*
0.18*
0.17*
0.06*
0.07*
0.06*
0.06*
0.06*
0.05*
20.48
17.40
17.48
20.85
20.74
18.82
19.42*
16.44*
17.12*
19.35*
22.50*
19.54*
16.22*
16.67*
17.14*
16.67*
17.14*
15.63*
*P<0.01, compared with two-wheel motorcycles.
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motorcycles was higher than that of other types of
motorcycles, the difference had no statistical significance.
Totally, 75% of motorcyles were two-wheeled, 6  which
caused 543 100 traffic accidents, accounting for 83%
of total motorcycle accidents. The mortality and injury
rate accounted for 86% and 97% in all motorcycle
accidents, respectively. So we should pay more atten-
tion to the vehicle management of two-wheel motorcycles.
As for accident causes, 45% of crashes are as-
cribed to motorcyclists who drive against traffic rules.
For example, the cyclists suddenly change lanes.7,8
The motorcycles are characterized by lightness, flex-
ibility and speed. So if the motorcyclists swerve or drive
too fast, it can easily result in collision or throwing the
passengers off the motorcycles. Illegal loading, unquali-
fied driving and drunk driving are risk factors for traffic
crashes. Meanwhile, the other causes of motorcycle
accidents include motorcyclists’ unskillful driving and
poor awareness of traffic safety as well as backward
management of traffic environment.
In 2003, World Bank analyzed the data of 88 coun-
tries from 1963 to 1999 and found that road traffic acci-
dents increased rapidly with higher GNP per capita.9 In
general, the period in which GNP per capita is 400-1 000
US dollars is regarded as motorcycle era. China is a
developing country. Its GNP per capita was 873 US dol-
lars in 2000, over 1 000 US dollars in 2002 and 1 480 US
dollars in 2005. In 2002, the occurrence of motorcycle
accidents reached the highest level and remain rela-
tively high in 2003-2005. Whether motorcycle accidents
are efficiently under control still needs further
observation. The injury and death rates in motorcycle
accidents had the tendency to increase. And the num-
ber of injuries and deaths per 10 000 motorcycles is
rising annually. In China, motorcycles also presents
the rapid development. The relevant department should
take measures to prevent and reduce motorcycle
accidents. It is important to train motorcyclists, improve
traffic environment,10 strengthen traffic management,11
establish damage monitoring system12 and promote
regulatory and safety education13. Moreover, the con-
ceptional and behavioral changes of residents on mo-
torcycle driving is the key point to decrease the inci-
dence and mortality of motorcycle accidents.
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